John G. Degenkolb

FIRE PROTECTION ENGINEER - CODE CONSULTANT
71 Gold Hill Drive, Carson City, Nevada 89706
Telephone: (775) 883-4544

July 26,2005

National Institute of Standards and Technology
Gaithersburg, MD

Re: Recommendations resulting from the World Trade Center Investigation

To Whom It May Concern:

Because of limited access to discussions and recommendations being made as the result
of the World Trade Center disaster, the subject matter of this letter may not be exactly
what NIST is looking for where improvements in building safety are concerned. Much
has been written and said in discussing the matter but my concern is almost solely based
on the subject of positioning of egress stairways.

In my opinion, based on that information available to me, primarily the FEMA World
Trade Center Building Performance Study, Second Printing; articles in Architectural
Record; and articles written by Richard Schulte in Plumbing Engineer; insufficient
attention is being given to the positioning or placement of exit stairways.

Quoting from the FEMA report: 1) Executive Summary (page 3) “Similarly several
design features have been identified that may have played a role in allowing the buildings
to collapse in the manner that they did and in the inability of victims at and above the
impact floors to safely exit” and “grouping emergency egress stairways in the central
building core, as opposed to dispersing them throughout the structure”. 2) “Egress
systems currently in use should be evaluated for redundancy and robustness in providing
egress when building damage occurs, including the issue of transfer floors, stair spacing
and locations, and stairwell enclosure impact resistance”.

Then in Chapter 1, Section 1.5 Overview of Building Codes and Fire Standards 1.5.1,
next to last paragraph — “At least two stairways must be provided with widely separated
entry points”. But, in my opinion, it is even more essential, in light of the World Trade
Center tragedy” that the stairway enclosures be well separated.




In Chapter 2, Section 2.2.1 concerning WTC 1 is a statement to the effect “Partial
collapse of floors in this zone appears to have occurred over a horizontal length of
approximately 65 feet. The 65 foot figure would be sufficient to effect all 3 stairways.
Section 2.2.1.3 Evacuation, concerning WTC 1 and 2 contains the statement “People
within and above the impact are could not evacuate, simply because the stairways in the
impact area had been destroyed”. So, even though the buildings remained standing for
more than an hour, persons above the 2-4 impact areas no longer had a stairway to use.

Under Section 2.3 Observations and Findings (page 2-38) is a reference to “Several
building design features”. “These features should not be regarded either as design
deficiencies or as features that should be prohibited in future building codes. Rather
these are features that should be subjected too more detailed evaluation. These include
the following:...grouping emergency egress stairways in the central building core, as
opposed to dispersing them throughout the structure”.

Surprisingly, in spite of all the above information, the Recommendations Section 2.4 1s
completely silent on the subject of stairway separation and location.

In August, 2002 I sent a letter to both the New York Fire Department and Building
Department Commissioners. These letters outlined just how building codes had modified
exit stairway requirements. A copy of that letter is enclosed. I believe that will
adequately clarify my position. Had the 3 stairways been “widely separated”, at least one
would have been available for the use of those above the fire involved floors.

Sincerely,
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Jo/hn “Gus” Degenkolb

Fire Protection Engineer — Code Consultant



- amree -
~ - Gssane @ . -

soosa. Figu

Appi
floor




John G. Degenkolb

71 Gold Hill Drive, Carson City, Nevada 89706

Telephone: (775) 883-4544

24 tuaust 2007

Chief Daniel Nigro

Fire Department of New York Patricia Lancaster, Commiddioner
9 Metrotech
Brooklyn, NY 11201 New York Jeoartment ~f Buildings
. o . 280 Broadway
Commissioner Nicholas Scoppetta

City of New York Fire Department New York, NY 10007-1840
9 Metro Tech

Brookivn. NY 11201

Dear Commissioner and Fire Chief:

| am writing to express my concern regarding the arrangement of exit stairwavs in high
rise buildings as a result of the World Trade Center disaster.

| am a retired Battalion Chief of the Los Angeles Fire Department and for vears
represented the California Fire Chiefs to the International Conference of Building Ofticials
(ICBO). publishers of the Uniform Building Code. After retiring | worked as a Fire Protection
I:ngineer and Code Consultant. | was a member of the International Committee formed by the
. S. General Services Administration to study the fire problem involving high risc buildi-ngs
following several such fires here in the United States. That Committee’s findings were
instrumental in developing building code requirements for such buildings and which appeared in
the three model building codes. As a result of that work. [ became acquainted with Chiel
() Hagan. vour Fire Marshal, and another Deputy Chicef whose names | have lorgouen.

My concern over the arrangement of exit stairways as | understand were in the World
Trade Center buildings is based on radio, television, newspaper, and magazine reports. | have
not seen any official reports so my understanding may be inaccurate. Itis my understanding that
the stairway enclosures were a part of the center core of the buildings. relatively close 10 cach
other. Because of this proximity to each other, when one was blocked. so was the other and all
the building occupants above that blockage level had no means of escape

Having worked with building codes for many years. and since all three of the model
codes are reasonably similar, | would like to examine the code changes made in the Uinitorm
Building Code and with a final look at the requirements of the International Building Code -
2000 and the NFPA Life Safety Code. 2000. At least as early as 1949_ buildings tive or more
stories in height were required to have “one of the required exits shall be o smokeproot
enclosure.” That would mean that there was (o be no opening directly into the interior ol the
building by that enclosure. Access was 10 be via a vestuibule opening 1nto the building 1isell’ The
vestibule was to have one door to the interior of the building and one to the stairway as a smoke-
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proof enclosure. No point in the building was to be more than 150 feet from an enclosed
stairway. In 1964 this distance was increased to 200 feet in a sprinklered building.

As to the location of exit stairways, “If two or more exits are required, they shall be
arranged a reasonable distance apart so that if one becomes blocked the other will be available ™
This was later modified to require “If only two exits are required they shall be placed a distance
apart equal to not less than one-fifth the perimeter of the room.” The measurement was to be in
a straight line between exits. The reference to two exits was later changed to three.

In 1970 or 1973 the code was modified to permit the smokeproof enclosure (o be as
stated above (natural ventilation) or by mechanical ventilation as would be necessary with a
central core concept. The central core concept placed the elevators, stairways, restroom
facilities, janitor closets, etc. in a limited rectangular area in the center of the building. Exit
stairs were no longer on the outer edge of the building. The central core concept was adopted to
provide more rental space and more desirable locations in the building. As 10 the Arrangement
of Exits “If only two exits are required they shall be placed a distance apart equal t0 not less than
one-half of the length of the maximum overall diagonal dimension of the building or area to be
served measured in a straight line between exits.” An Exception was made 10 permit “exit
separations may be measured in a direct line of travel within the exit corridor. Enclosure walls
shall be not less than 30 feet apart at any point in a direct line of measurement.” The 30 toot
figure was selected when 1 objected to having two exits immediately adjacent but separated by a
2-hour fire resistive wall. | objected because | had seen too many holes or breaks in that wall.
So a required separation of 30 feet was suggested without any particular reason except that it

sounded like a good round figure.

Then in the 1990°s further relaxations were made where exits are concerned. (See
enclosures.) The distance of travel from any point in a building to an exit could be increased (o
250 feet in a sprinklered building. By some interpretations this could be increased to 350 teet.

The International Building Code — 2000 further reduced the separation distance
requirement between exits to one-third of the length of the maximum overall diagonal dimension
of the area served by the building if it is sprinklered. This was probably taken from the 1997

NFPA Life Safety Code.

It is interesting to note that the Life Safety Code permits “Interlocking or scissors stairs
shall be permitted to be considered separate exits if enclosed in accordance with 5-1.3.2 and
separated from each other by 2-hour fire-resistance noncombustible construction. There shall be
no penetrations or communicating openings whether protected or not between stair enclosures.”
Such permission almost assures close proximity of exits and the penetration of the walls has been
quite normal.

S0, to recap what has happened to exit requirements where the location of exits are
concerned, this is what I see. In my opinion there has been a relaxation of reduction in safety.
particularly in tall buildings. Where originally any point in a building was required to be within
150 teet of an enclosed stairway as measured along the path of travel. 200 feet if the building
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was sprinklered. Where two exits were required, they were to be positioned a distance apart
equal to not less than one-fifth of the perimeter of the building. One of the required stairways
had to be a smokeproof enclosure. Originally that meant that the required vestibule (between the
building interior and the enclosed stairway) had to be open to outside air. [t had to exit into a
public way or into a fire-rated passageway leading to a public way. That passageway was to be
without other openings along the route to the outside. Where three or more exits are required,
they were required to be “a reasonable distance apart so that if one became blocked others would

be available.”

Today it is quite different. With the addition of mechanically ventilated smokeproof
enclosures; i.e. the vestibule under negative pressure and the stairway under positive pressure.
both exits are to be smokeproof enclosures. When two exits are required, they are to be
separated from each other by one-half of the length of the maximum overall dimension of the
building measured in a straight line between exits. If there are additional exits provided. they
shall be a reasonable distance apart, etc. The distance of travel from any point in the building to
an exit may be 200 feet in a non-sprinklered building. In a sprinklered building the travel )
distance may be 250 feet. The travel distance may be increased an additional 100 feet provided
that the last portion of the travel distance is within a fire-rated corridor. The travel distance is
measured along the direct path of travel. There must be a minimum of 30 feet between the walls
ot exit enclosures measured in a straight line.

The International Building Code has added an Exception for sprinklered buildings. The
separation between exit doors shall be not less than one-third of the length of the maximum
overall diagonal distance of the area served.

The NFPA Life Safety Code has this same one-third distance requirement. [t does not
specify the number of feet of separation required. Interlocking or scissors stairways are
permitted with no separation distance required but just a 2-hour fire resistive wall between

adjacent stairs.

I recognize that New York City has its own building and fire codes and is probably quite
similar to that of the model codes. [ believe that New York is a dominant figure in the design
and construction of tall buildings. So, | would like to request that you examine the current -
provisions for exiting stairways and make a determination as to the need for revisions. What
New York does in this regard may well influence the rest of the country.

Respecttully,

John “Gus” Degenkolb



A
popuicg auw
iauatod oN
slaieiuay
randue oouany
400 SN
" 1 oyy Jo ynyg-aue
uei(} s$s9f 10U 0} |3 v v poonpd oq eys ..»o._:
ST SN0 0mY AQUO T CSNNIT Jo juamosunniyt (D)
Danans eyl wody popraoad st
550150 [1TUN PEUIEIUIZUWL o¢ [{eys L1018 Suv 10J pounbat (ipis
XD wnwiNew Y A@iviedas padapisuon A101s Jdaddn sy
101 paanbal 1By} UEY) S$a] 10U ST Ipim Sunnsad ay) popiaoad
‘A\0[3Q 10 210Q® J¥au £103§ 2U) ul puol juednddo Lreingln o
jrey-ouo snyd L1035 38Y3 Ul PRO] juednoso o} wo.dy pauluIIa}ap
aq [18ys 3uip(ing e Jo L1018 AUY Wi0d] 83IXD JO UIpta UL
‘s1IN0 @jeaedss
Suourre Arrenhoa Sojrwrxoadde papiap dq [[eys s3IX3 JO YIPLw
Yong ¢ Aq papialp PaAdas prof juududdo (Lo} dy) uBY] SS9
J0U 9q [[BYS 199 Ul SIIND JO UIPIa 1810} YL "WIPIAL (9)
‘§7IX® INOJ UBY] 653 10U 2AUY [[BYS 210w JO Q00T
jo puol juudnoso ue Suiawy joatayy suotjrod 10 sguipying

[H R RTY

o0 {1t SA0{ID |
=510 9lq
10 10 JLi) DAY

‘§1IX0 99aY} UTY) ESI{ joU 2avy [[8YS 66 O} 00¢
jo peol juednooo ue Surary joaiayy suonjiod 10 s3uipiing

“Bi1%a Om3 UBUj B§5] Jou aAed {{EUs 0§
uBY} 9JOW JO prol Juedndso ue Suravy s91ouvdndd0 LU0
‘S7IND® OM} UuBY3} 5591
30U 9ABY [leys (T uUey] 210w jO prol .v.L.:QSUUO ue MC_>.Q£
gaouednooo g dnoin pue ¢ dnoin "siixg jo requnN (4)
“(2) pue (q) ZOSEL UONIDAIY L IJUEPIOIDE® Ul pasealoul aq
Aevw prop Louednooo w4y papraocad dav sapjiioey 3Ixd [Buoll
-1ppe ag9yay juyy 3dooN9 'v-ge 'ON d[{eJ, Ul {iroj 398 8sowy
P29IX3 10U [{LUS JOAIaY) LOMLOG L0 Jup(ing Aue uf pojjiwaad
vostad ;o JOGWNU YL 'SUCSIAF 1o JOqunN (B) 'Z0§g 998

{Q1) w9y urvyyl S§I[ SpPeol
jrednooo a0y jdesxa 'sdwml jo suwaw Aq 3q [[eys ‘Fuippna
8 uniim ssoads jo sumaw Lue Juole ‘(.Z1) SIYOUL dAa[om)
uely} §§9{ Jo uoijvad(e ui saduryd ‘uonuaapx uy odueyd (H

-90vds yong ulyitm suostad jo Ioquunu redeg
gTY} UBY) olow jjwiad 03 10 3I1I0U UYINS DBJIP 10 da0UWAL
03 [MyMBUN oq [[BYS }1 pue 'pajjeisul jou sxe mumom.vwxc
ateym osodand JIB[IWIS B JOJ PISN WOOL 10 UINLIOIIPNB "UIOO!L
Alquiesss yove ul paos(d suldis [BIOW [qBIND JO sUVBW Aq 8uy
-pung ayjy jo 1dumo ayj £q poysod Aisnonotdsuoo aq [(eus £1}
ssedes woold wnwrxvw ], payso g fwude) wooy (1)

%8 uv Jo yipta paambax oy
uj poovid eq JuYs UOIONIIEYO ON ‘uo{nnsEqO XU ()

‘suostad Jo Joquunu ysadang ad
saatd yoiym perop Jurdnndo ayy Ag poultuldldp 2q [[eys sau)
ucw.uut_u 1¢ saurdnodo JuaIayIp 10j PISN 1 oA JuIp(ing 10
woot v 3o £Lyouded ey, "Louuduoo(y ou() UBYL 9101 (3)

@000 DNIQHNY WHOAINA  FOITiad 2861 /
~— —

20881088 SUO[IORg

——

posuboy
LRIRsC ¢

(PAauc)y)
reJouol)

107

JUDUAS Y 2y OJUl Uo
Jumunuoed wody suostad tuoavad 0} (padf 0oy punodd ayy e
papiaoad St daLLIivg B SSo[Un TIND [3A9] aptlS 0y} mopoq anun
-UO0D Jou [peys .e)s odnsopud jooddaows v oaandeg (3)

BOURISISIL 20y INOY-0M)
30 S3UY[I9D pUB SI0O) PUB DOUTBISISIL 3lY INOW-0M) JO S[{Ba
aavy [ruys puv sJumuado uoyjo noym aq {[eys Lemodussud
ayg ‘Auwam oyqnd ' 03 Supeap Lemodussed v oyur 10 Lem o1qnd
® Ojul 3IX? [[uys dunsopud joousdayows v jopnQ (J)
'8.100p 94y ¢, ssviD Juiso(o-j(es
9q [IBYS S2.INSO[dUd Joolddyows 03 8100p 1ING ‘SIoo(] (9)
‘S{enIojew arqusnquuooutl jo Auovjeq uado aoneixo
ug Jo Aem Aq 9 Lew $s900%T 'I[NLISOA B JO NI U] "d.INSO[IUD
jooadayowus ay3 03 Juiped| 4oop X3 uv puv Juppng 9y
JO 10113jUy Y] woaj Joop 1ixa ure Juravy apisino ayy 03 uado
amquIssa v yInoayy aq [{BYS SS90V "Suip(ing ay) JO JOLIdjUI
ayy ojul Aposaip Suiuado ou aq [[BYS dIdLYJ, 'SS92OV (P)
‘U01IONIISUOD J[QIISNqUIodUL JO
oq [[BYs SaINSO[OUD JOO1daNOWS Ul SUEBIS "UOLIONIISUO) (D)
‘3INSO[OUI
Jooxdaxows ® 9q [(BYS S$3IXa paambar ayy jo auo ‘jydiey
Uj 910W J0 §9L03S 24y s3uip(ing ul -posmbay sIdysy (q)
"UOTIONIISUOD JA[ISISAI-IIY INOY-INOJ
Jo 8q [reys awedy (eanyonays Jupaoddns ayg ‘uo13onNIISU0D
9A1151531-91Yy Inoy-om} jo s{(em &q jutod 3samo[ ayy 0] jurod

soqnsopouy ISPYSIY 9Yyj woay pasojoud ABMIIBIS SNONULIUOD B JO }SISUOD

jooxdaryowg

Kouednooo 3
3991 saunbs

-iidde aq

sjuednooo
03 s1 1o)de

Wl 101 v-ge ‘oN oiqe
oyl £q ®aaw tooy

lTBYS Judwaainbayg
-IPUl uw 103 juawa : o

B Udam3aq 301guoo
5® SUX0 31w papra

103 sanjioe
4D 814y jo ssodand Y, usoda

[TBYS 8ansopoud jooadaxows Vv "[eldudsn (e) "gogg -00g

P

Treste mAAAYTArTAT

‘[9A®BI]} JO aul] ay) Juore paansesw ‘Kemsdessed QAlISISO
-91g B8 10 ‘Aemaijels pPaIsoO[OUd UB ‘}IXd [BIUOZLIOY B ‘}IX0
101121Xa U® wod1y (,0GT) 1997 A3jg PaIpuny auo uey) elow
2q [1eys Suipning Au® ui juted oN X woJy oouvsyq (p)

'B[QB[IBAB 3q [[1A\ 13Y}0
3y} poayOd0[Y FAWODa( BUO 1 3BY) OF J1BdB DUBYSIP S|qBUOSEDL

e paduBals aq [[8ys sy} ‘parinbal ais §1IX? 2I10W 10 OoMm} JT
'B1IX@ INOJ UBY] S83[ J0U 9ABY [[BYS II0W JO 0001

Jo peor juednooo ue Juiavy josasyy uotyrod 10 s3uippng
‘§1IXD 324U} UBYJ SS3[ J0U IABY [[BYS GGG O3 Q0F

Jo peop jusdnodo uv Jurasy jossayj uonaod 1o s8uipiing
‘B}IX? OM} UBY] §89] JOU ABY [[BUS (G

uBy) 8lowl jo peol juednooo uw Juiavy ssousdnooo 0BYI0
"§11X9 Om] UBY) S§S9[ J0U DARY [[BYS QI
ueY} aIouwt yo peof juednodo ue Jujaey sausdnooo [ dnoln

Jo Z pue 1 suotsialg pue d dnoa ‘syxg jo Jequiny (o)

"Ula.19yy pasnor
L Ul yiioz 398 juednase Lomﬁ

‘9[qed
2ads oy ‘Louednoag :{:_:WS

1nboa oagpads v bue juswoainbay [ed

S a19y) aqayy oydeyy siy

oad aq lreys m:::.:E Alaagg “odong ?:

‘sdupning jo
1§ wnuuu apraoad

N () ‘1oge oo

J $53139 Jo spavpue



:;:::co”:
$100(}

€0EE NOILD3S

P ¢
s

;«_.:

Moy
aed s

e giaag

il 0Oy

oot 0t

e ul

0g 0¢

0c o<

(918 (019 ::::: IR

001 0¢

0s ¢

00¢ ot

0s 0t

0s 0¢

003 o¢

00¢ 01

08 <

00¢ 0¢

0o¢ 01

o< 01

0z 0c

08 G

¢l 0c 2

L ¢

L 0f

0o Ul
ENQ:ouQ 43AQ0 5 n_caa:uuo )

134 10 J3quiny asayy
1334 asenbg Pasinbay SHX3 omy
10 Wwnuwuyy

WHE quuy o
1

(9242-Ku¢y) Uaipiy sy aoy EUEEIVIIEN
wooy audimby featueyoayy

Suwnienueg Puv sjundsoyy

S

_Vu:::_o.uccu:,.mo.a seasy AlQuiassy

LSV N jquuassy: ) sy w::?cm

RN PRivnuasue:y SRRV Lquiassy

ueneEd0y pue sdoyg jooyag

chedan o SURUCH yeany

Y4 a0l oy ._L

MOt iy

SISOt gy
SH001 | sadd
1001 punigy
Juawaseg

IFCCCZ x.d__um __E~0-‘rtu__~v

SI4I0

SWO0Y 133507

Wooy Fuipeay Ay

__w._.:oEEcUI:.ESQ

Siudunredy: pue siaopy
SO Buisiny

Bulysey ageney
sdugjjancg
SS0IwIG()
. .,,Ecchw.m.imv
Doy ayy 10) rowopy
_:_: meOI m.CQ:q__:.\.v
EERIUIY
SNUIY Bui c#..m
$98UnoT
mE:.;.r.cE.,.U
swooy nqyxy
Wuswysnqeysg Butyuug
swooy sunng
FW00Y 3du3i3juory

Swipg

SpunIg Butmaiaay
Swooy POy

$100| | due(]

:.#:;C pue .,.oxu:_:u

swnnoypny
[Sieay _ru./.c :Z::._.:v

,/.—ZCCZ um mny

iasn

INYdNI20 ¥4 1331 34vnds 3BV UVAY—y-¢g ‘ON 318vy

NOILIO3 p961

;_ ~ Z__:,__ v:_

"y e ..::_;: i

ERITTRTIRTTI T

il .__::_L./H; Ay T“ PN ; U.::/ }
g adag r Vo Poal oy
_“ ./_._h____. it ﬁh\___ o S _l._- /!.ﬁ
FOESER B s U R G 00 SSHN S DA
A AN OIN ) NIVINSD O HOOO ST L e

aripe nouo upn AT Tapgicy A
:.::.ZC 1) Ao ::_:C U SO0 g Jon
T reys yuawagi o LLONOLLAADON D
Hoga o .,:::5
|vouy eads aure o ,...:A_ v jo asn oy oyt apisug ) wody
Nquuado 9 fjeys SIOOP NN ydjup 1o o0 Jo ada | ()

TGP g o
[N .Zc_: i
v oy Apdd

{ e by o SOYauL aaenbs Paipuny o uey) $89) 10U o jaued
MAA U yHaT papiaoid 9 {[eYs 100p Fuyou S[NOp v annpaey
ued Yy paddmba ou Wquiasse any ¢ Jo ued v ose pasn
2 Aayy jeys aou 001 vty saow jo prop yuednoso Arengin
v 3ulaias sjna s Posn aq 1ou jjuys s100p Bunoe 3[quocy

BJoW Ho ¢ jo prop jurdnaso
ur Juralss uaya 10 ealp shoprezey aue Sutasas uaym |anen

X9 Jo wondanp ayy ur Suims [[EYS S100p yXg Surmg (q)
prop yundnase 10 ssapavfas ‘sio0p v oy Apddu jleys (1) puv
(q) m:c:uomszw SUAUE 10 SWood m:c_u._:\.:; w:._;._um 10 ()] uey)
alour jo prop quednoso ue Butary vase ue Buraias 100p 1va
41940 0) Ajddu [eys uonsag siy | TerUan (v) copp coag Sie

(.00Z) 1934 paipuny oayg 03 !
PISEIIOUL 0¢ Avw $11xd wioyj SAEISID M) WANsss FuiysinGuryva
R mTwome yapdwos ¢ Yty paddinbs durpping v, up

122840 jo aur ayy Buope badnseaw “feaureys pasopous
ue 10 AemaBessed Jixva yiva [EIU0ZLIOY v *100p 310 10113)x5 ue
Woly (0Ct) 1995 Ay pue patpuny suo urgr alow G |[eys Bur
“PINQ patgpyuiidsun ue ur yuiod ON "SIINF 01 2duuisi(q (p)

PlQUiar 3q [jia siayio PIN20[q s3wonaq auo 1 ey os
Hede asueysip qeuoseas v pafuvu 29 [lvys Aayy pannbo
20 §IIX duow 4o 3UYY 3IBYAA 'SIIXD U33a3aq aur yydiegs
(VY T,u._:mﬁwrc *J..«\/L_Um vaie U_,.D jO .T\ZUC,:\_UQ ..Z.: wc L:vaco '
HEY SSop Jou o) enba pede 2IUWSIP v poovid aq jreys 3::\

Paatbar a1 sjxa 0.y AlUo g1 spxg Jo yuawauraay (o)

Pautetiew 9 f[eys m::v_._::
Aur waoiy pasinbai HAPES 1IX0 wnunizew YL
POTOTS 1uaauipy 1say o C::.G: .)._u:__?u:::._
ALQ)S Y u prop yuednog Y o quan aod A DA | ¢

A:C.::._Q_Zm:cu LU_v:: _U;u_ RIte] LM:C.:: SHND >»CTX~

oo Auoys

A10)s v U A MO Ad0)s wanelpe 154y oYy pue) D30Qu K408
JuddElp g5y 943w prop Juednoso 941 Jo uaa 1ad RVETIE
ISaof[uj se UOREIIPISUOs 1apun [0AD] YL yBnoayy )
Y214m 100 jo sprop juednaso Yl jo sadvyusdaad oYy snd
‘A1oys vy je prop Jurdnado ay) Fuisn A PauuLInap ag uys
m::u_.:j U O ALO)S Aun woty paunhat yipray iva R0y 3y,

(panuuog
painbay syix

3002 9INIGIING WHO4INN EOEE-Z0EE SNOILII




iy =

|

R I

1£9

!

gy snnd

(TR .7___. SEHORRTIN O IS sy Shags kg

T e

ceovond (RS A

oo vt i

FH LW UL I U e g e

TR R NPT N TR R R R SRR TR TR A I A R DR TN AR

Eaup g g

Ay v LAY TUUE B 300S 0 WD JIND TIOPEL0Y PN LI 08§20 0] o s o
POTILOSUOUTE PV SHob S L 1 /.;.:/:,7_ RIS Suiua s o Suiuol
P L U E IO T U0 DA VU S WO S o0 Y Surofpy ganosngr s eor
TR IR ANEVTTRNIR R NI AR U EATTTAY
Fack U S AT WS U0 01 PAISEIW G KRS D] (Y0 0PI Y
AL DU AR XD DL (), HOTDDS UE PRI SR G IS suryied uado v uy
GUTY BOEIG UL PSS UOTEPIU Y D PUR YOS I Py wald e e
AgEnoay wats v apunds nsome ue e paddinboseamppog i o) gor ol
PANIEAIGE A SIS AR N Sy sardueg auidan Gors-aue aepue asioy
SIEAY IO AW S8 PSS ELY ued 1030 £ uoisiag] g dnodey s aun e g
NaNUEY
S AR A 0NN ) P dineas ) 0] [y UOTDS P sardnoogy pdneanyiog g
VUG D04 gyt UOTDIS (T S0 JOPLIIOI D s INau-201 ol aua s uigies
APUTUD S PUE AN {2 1 0 UoBIod IS U1 ST AURIM A pase s
AU 1) (] 0 LRI RUL 8 PINEAOUT S SRR SIS N noyEnong
s Ay oy ads wnome v yitaw paddinba Suipping vouraag ool 0 1aa) gy
PN Jou [prys IBoGgENo g s s sapyuads o we yien paddinbajou S
PUOG USSP PISOPUE Us i S aadessed 1 i prinn/aoy soep oot
AU O3 JUod SUE UL AR O ISP WIRIHNEW DU | SHNS 01N )
DJUEPEAL DY N S0 YL PAYIOLY S0 e e os ede
DIURISIP DYRUONEIL 2 PATURLIE A YN SHYD {RUOTHEPEI YT PUR S TS A4HDD WY
2 :_m::_r UL PIINSEIW PIALIS O v I O .n,.:__::_; AT TERVTRIENTRITITN __.:_..1_._.
U IR0 WL AU o W) dQE o Jleg duo Ryl s pou op peabo pedi o

TP A G FRYS SHND Cong SR 1 T PAINDDL DI KT 0 30 00 0g) 2

TUIWIINNE I (o W [ARNTAN it

Su e ede o gyt nh

YT RN VTN TR IV IRV TR R RINY TSRS TTRRTR

Ny .:__ (L] .A:::::_:: VIOPHSRI YN IS ATy :_::.U:: [ /L [RSIRRITIT AR B I U LR N L PLA T

P AL B e o ST PO D SISO I U IPEHO Y g

[ R TR VAT ARELIANY .»_...__.

aanseann oy vt suoneedas e IO Ld N

RIEAMETRRAIVRY]

AU IRTE B 181 P ot Ry B S o] A I SURPHRG e e il randiip

TP L8 s AR O] e RO e P U0 WP s oti o] fend Mg

prooswed o s g e SR O SN O IO Y

ML

CoNEEE el —..._:_Ti R VO T L

g

i

AUEIR T A TS R D T RV Y I

Sy g sl o s e :.,f dpne /:__ W nis "__‘_: rf.__

WS

Pty g popdinm s nd

N U BT A T TRV

BTy LA LA

MLt

[T N R TRV

ar it

TR TN IR IR RS |

i ORI ANTTTI AR VIENTRY

CR PR AL TR A L R ARRUEREAVE |

£0ce 3000 ONIGUNES WHOLINN 1661

L0 Ao S B TPORE N T ST LI 00 ag ) o B Ve
tii i t i

.;_:/::. _;__:__ _.:..__ .:__ _T.,:_::__ SV .:,_ AVTRF RN :.:_ MNOUWO LR VU

PP S 0gl o ua ke s o propinednoo g o ad g

SNOOPSE UOHEEPIS U JIPUR AN YT OTUE TN YA w

po s prop edna o oy o sadeuaaaad g sapd Sols ey o propaedn oo sgi Saees

SO PUTLED P Dy YN TUIOG [0 Wik SO IO PAnhas speva o g g

: SHND F0O] UL Sy T

FOU (RS IOt a0 f | b0 g oed oo e Sueviey oy uotiiod oouos vy

BT R R TRUR TN RN RV

IO [EYN Qo | o1 pos g0 piropaaednaoe ae Sy oarag uotiod o o siaagy

IR LI ARINIR RN TR
AR IO R g HOIDEG ATy Sae fudd pue i) JOR PURE J(g sUniag
SILIONLOQE | TV BOUIDE ST D 4] jHI SPURINpU

CYSPURIS RUE R

[
HOLY SO0 Y BUHPUERE] a1ty soii(a)) pui watidinbzy pasi-pan g Suaanue

SO0 Ty SO T dnosny Tty untidag T dnoay TR ey uonaag g dnedn
Slry BNy Ty dnosny suonaas Surwaqog o aas suawasimbog proads g

WO 0 AP nouy RO sjoo) sy

SRS i DS oSy o aend nvs oua AR A RUE S DGO IO O G

TV DU U e Py wid oy RYHTVIRITY Jou) Uy RTIHEIAN

M gee o ru UGG |

R IR T NV YRR R ITENIN
FUPEOG L) 20008 FUPE I S8 PRSP Y o 10U [{RGS SN RIS U s34
SOUPTIE S oo Upuiep stoo 3o aondaawa iy jo sosodand s g

RUETR AU NET _:::E:_; RN ARV RUN TR R AN AW AR 1] /:_..::uv.:r. v s ey

JOOLE TG RO papty
cad g paau G 00 e o b (g 10D 1ou saup AP AE S,

OIS sy B o i BU A R U s Drgies 1oog pIGE YUYy

TR

RRITRTITEAYERI

LATRNTR IR RUILEITRNY ___:::..,_"__;:_.__:__._...A.L VUGN JUDRUDN R I o Boot ey

o paptsead oy poau o e ey

v YL papesead se o

CEL PN o s oo Ji

R R T T R R N T TR I (Y T N AT R R Y TR TR VPRSI0

R AR ERN

N I N TR S R T TR R T T IS TR VA P E R A TR RO
[Fa

SN SNOT

T TR R O Y T B TR B L LY B N S T RNt P T O TR R R ST TRU U I TERT S

SNPGREPIE pos DN O e sy | /___.;_: AR T R e N R

SONTIN OO LSS Lot e op vornd RVETINYEIRNIRIN v g
TR TR T T ER S N e P VTR TR I YRRV IRV TIRTN
. : s s otz zow g stensbaad g Jue T

S gl A

vt gy

3 ceoanT e LA [NV P
LTI A A E AT I I L TR P R P S T NN O N
S Je b e e e

w1 s o poido oy g

by

VP ) e osend i o

30020 ONIJUNE WHOJINN 1661 £0gL



1004,
1004,

(Jf\)
N(.J
UD
—

17 URC

1004.2.3.4 Additional access to exits.

three exits, exit-access d(mr\\'ny_\' or combination thereo! shadl be
provided when the individual or cumulative occupant foad served

by the exitaccess 1s 501 o 1.000

Access o not less than four ¢xis, exi-iccess Joorwavs or com-
hination thereaf shall be provided when the individuad or cumulie

tve occupant foad served Dy the exa access eyeeeds 10O

1004.2.4 Separation of exits or exit-access doorways, Where
squired from any

WO O MOre CXHS OF CXI-aCCess (I(H)I'\\‘il}'S e e

;

{ level or portion of the building. at least two of the exils or exit-

Paccess doorways shall be placed a distance apart cqual 10 not less
than one hall of the length of the maximum overall diagonal

[ dimension of the arca served measured in a strnght line benween

Additional exits

I the center of such exits or exif-access doorways

or exi-access doorways shall be arranged a reasonable distance
apart so that if ane becomes blocked. the others will be available

EXCEPTION:

j wth this section miy be measured along o direct padh of exat travel

wiathin a corndor serviig exin enclosares

ciclosire shall nor be tess than 30 fecr (V-4 nan),

stratghit e, fronn the walls of amother oxn enclosure

1004.2.5 Travel distance.

1004.2.5.1 General. Travel distance is that distance an occupant
must travel from any point within occupied poartions of the exit
Travel distance shall be mea-
exit travel from the most

access 1o the door of the nearest exit.

sured ina straight line along the path of

remote pornt through the center ol exit-access doorwavs 1o the
center of the exit door. Travel distance shall include that portion of
the path of extt travel through or around permancnt construction

features and butlding elements. Travel around tables. chairs. fur-

nishmes, cabinets and similar temporary or movable fixtures or

equipment need not be considered as the normal presence of such
ttems s factored into the permitied trvel dhstinee

Unless prohibited elsewbere in this chapier, tavel within the
eIt access may occur on multiple levels by win ol unenclosed
stirwirys or ramps. Where the path of exat iravel includes unen-
closed stairwavs or ramps within the exit access, the distance of
travel on such means ol ceress componenis shall also be included
w the travel distance measurement. The measarement along stair-
ways shalt be made ona plane paradfel and tingent 1o the stnr tread
nosigs m the center ol the stinrwiry

TOOH.2.5.2 Maximum travel distance. The travel distince 1o

least one exit shall not exceed that specitied in this section.

Specnd travel distance requirements are contuned in other sec-
ions of this code ax follows:

b For atr, see Section 40205
2 For Group € Occupancies. see Section 100)

=

3. For Group H Occupancies. see Section 17 .1

4. For malls. sce Sections 404 4.3 and 404.4 5

1004.2.5.2.1 Nonsprinklered buildings. In  buwildi mngs ol
cquipped with an sutomitic sprinkler system lhrnlwh()ul the
travel distance shall not exceed 200 fect (60 Y60 mm

1004.2.5.2.2 Sprinklered buildings. In buidings cquipped wath

an automatic sprnkier svstem throughout. the travel distance shill
Aot exceed 230 feet (76 200 mm)

H004.2.5.2.3 Corridor increases.
fied m Sccuons HIO4. 2521 [004.2.5.2.0,

LOD4. 2525 may be up o addimonal 100
(TR0 mm provaded that the Tast portion of exit access leading 1o

The travel disances specr-
5 HO04.2.5.24 and
leer

mncreased an

1-112

Access 10 not Tess than

The separation distance determmed in accordance

The walls ot any such ot

st ane

1997 UNIFOR

the et occus o Coeridos |

HISHR AT IENNT

WOt ol ine ing

arages. oo G
s detimed Sudiion Y

PO peer v

1004.2.5.2.4 Open parking o
in ';k

\lPL'.'

~4min

IRARRE I DN

SIVUI 3
S35

AU

1004.2.5.2.3 Factory, hazardous and storage
Girop HL D

Gitoen S

one-stors burldimyge ciissihicd s o

par hanyar or as o Grougp B oo e

tance shall notexceed SO teet (98 330 mm anc

fo SO Feer i i 2 Y20 o e o

MIALC SPHBKICD Susiont inrone o

SMaRe and et ventifation s Spodiied

HOG4.2.6 Dead ends.

Joorw s

Wit

N Y i

nan ane ¢

PUory

is sogunied, the sy osivdl e g
there are nodead crrds il b oos and corgrdors

(ONYG mmy i length
L0043 Exit-access Components,

L004.3.1 General. Exit-acoess COMPORCS NG
design of the envti-access portios ot the micans

shadl comply waih ine Seiiog |

1004.3.2
1004.3.2.]

i the means ol cgress susieoni sh
ol Scethion
portions of the oxi access that contam seats. tih

POQUITCIRT S oy
Aisles.

General, \isios sorsane o RISTRTESTETH

amph seith
FOOS 3.2 Aasdes shadl be provided 17

displays. and sinnlar fivines o Catipaeni

1004.3.2.2 Width in

width of aisles i occupancies

occupancies sithout i

Wothiont foved seqd

mined o accardance st the tolios N

FoIncas serving conpnbonces anly, e i
shalt be 29 mches to 1t iy, bas gl fess than
mned as specihiod i Secton Toe 2

2 public areas of Groups B oang A ey
assembly occupanaies waihout fiaed seais, he

asle width shat] be 3o iches (992 AT SURNY

mshings displavs and sl Dstures o cquipmes

anly one side of the osde and SEIN

pliced o b

TUTCS OF Ccquipient e sides o the
The requied walil o asies sno b e BRSNSV
ENXCEPTION: g fulhy

s
reduce the regque ’
AR IRAN IRTETH HIETTRIY

Other aonsirae Catmd sl

VR ECE NI SN

HCHT
[SHIG NI

TO04.3.2.3 Occupancies with fixed seats,
with fixed seats shall comply wiih iy

HOO04.3.2.3.1 Width.

the number on

Ausies 1

Foguicmeenis

idth o asdes snad

Ihe o W

B B o L
PENUU SUS N SER T RIS

Wadth ol disies servine fiae T ased
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